Aim: Blanketing, which involves covering patients with a blanket in order to maintain their body temperature and privacy and help alleviate the stress that is associated with medical procedures, is a fundamental skill in nursing care. However, the actual therapeutic effects of blanketing have not been adequately investigated. Therefore, the aim of the present study was to clarify the psychosomatic effects of blanketing in nursing care by observing autonomic nervous activity. Methods: This single-cohort, intra-participant, comparative cross-over study included 30 healthy female adolescents. Two of the 30 participants were excluded from the analysis. After splitting the participants into blanketing and non-blanketing groups, the stress and anxiety that patients undergo during nursing care was simulated and the responses were analyzed by using psychological and physiological indicators. The parametric data were analyzed by using a paired t-test or one-way ANOVA and the non-parametric data were analyzed by using the Wilcoxon signed-rank test. The significance level was <5%. Results: No significant difference was seen between the two groups in vital signs, salivary alpha-amylase activity, respiratory movement or skin surface temperature. However, the postintervention scores for "Tension-Anxiety" in the Profile of Mood States -Brief Form were significantly lower for the blanketed than the non-blanketed arm, "sense of ease" and "feeling protected" were significantly higher for the blanketed arm, and in the middle intervention segment, the parasympathetic nervous activity and sympathetic nervous activity were significantly higher and lower, respectively, for the blanketed arm. Conclusion: These results suggest that blanketing is effective in relieving psychological stress and promoting a sense of ease among patients who are receiving nursing care.
INTRODUCTION
The care that is provided by nurses, such as helping patients change clothes and carrying out complete bed baths, must be done so in a reassuring manner, which includes talking to the patients and covering their body. Covering the patient's body with a blanket ("blanketing") is a fundamental nursing care skill that is used in various nursing techniques in order to maintain patients' body temperature and privacy. Blanketing is a core practice that involves physical exposure, which is common in nursing techniques, and is due in no small part to the fact that Florence Nightingale described blanketing as a way to minimize exhaustion of the patient's life force (Nightingale, 1860) . Blanketing has become a globally accepted standard and is one of the first things that nursing students learn in basic nursing courses (Nettina, 2014) .
In addition to physical distress, patients with health disorders who require nursing care often experience psychological hardship and psychosomatic stress as a result of anxiety that stems from the unfamiliar nature of their treatment environment and medical procedures. Psychological stress accelerates sympathetic nerve activity, leading to an increased heart rate and manifesting as a range of symptoms, including persistent muscle tightness and sweating. Blanketing is a form of nursing care that serves to protect the patient from these types of stressors.
Research on the topic of blankets is multidisciplinary, including studies on blankets and other bedding in the field of home economics (Banno & Yoshizumi, 2011; Matsuo, Nakajima, & Hanada, 1978) and textile development (Chinen, Sakai, Oda, & Hirosawa, 2013) . In the discipline of nursing, there have been studies on bedding environments (Ciufo, Dice, & Coles, 1995; Okamoto, Nagai, & Iizuka, 1999) , the effects of perioperative thermal insulation (Lenhardt et al., 1997) , and the anxiolytic effects of forced-air warming, in which heated air is circulated through bed sheets (Wen, Leslie, & Rajendra, 2009 ) and electric warming gowns (Wagner, Byrne, & Kolcaba, 2006) . However, in these studies, the blankets that are typically used in Japan have been designated as the control treatment, and to the best of the authors' knowledge, there is no published literature on the therapeutic effects of the blankets themselves.
Moreover, research on blankets in the field of nursing has investigated only their effect on maintaining body temperature, whereas their effect on protecting patient privacy has not been scientifically validated. This might be because the use of blankets to protect patient privacy seems intuitive or a matter of common sense to many. However, in practice, common-sense approaches to medical procedures and nursing care, such as blanketing, are often ignored in favor of efficiency. For example, when patients are taken to the examination room in a wheelchair, they are often dressed in a single sheer hospital gown without blanketing, despite having to pass many people on the way. In situations like these, patients could feel embarrassed or angry due to their perceived lack of privacy.
In order to avoid these types of situations, the effects of blanketing need to be scientifically demonstrated. Therefore, in the present study, the aim was to clarify the psychosomatic effects of blanketing in nursing care.
METHODS Terminology
The terms that were used in this study are defined below for convenience: 1 Protection of privacy: Deliberate and basic nursing techniques to prevent a violation of basic human rights when a patient is physically exposed and to respect the patient's dignity as an individual (Solove, 2008) . 2 Blanketing: The act of covering a patient's body with a blanket during nursing care with the aim of protecting their privacy ("cover the body from the shoulders to the feet"). 3 Psychosomatic stress: A condition in which the patient experiences a biological reaction, such as an increased heart rate, due to enhanced sympathetic nervous activity as a result of anxiety and stress in response to being placed in an unfamiliar environment or by being a passive recipient of nursing care.
Study design
The study was conducted by using a single-cohort, intra-participant, comparative cross-over design. In other words, the same interventional experiment was conducted twice on the same participant on different days both with and without a blanket. Each experiment took 90 min to carry out. This consisted of 10 min to change clothes and attach the probes, 20 min for acclimatization, 20 min for the pre-intervention, 15 min for the mid-intervention, 20 min for the postintervention, and 5 min to remove those probes and change back to one's own clothes.
Participants
In the present study, autonomic nervous activity was observed by analyzing and measuring the physiological markers of a change in heart rate and salivary alphaamylase (sAA) activity. Therefore, adolescents were targeted due to their relatively high level of autonomic nervous activity (Shannon, Carley, & Benson, 1987) and, in order to eliminate any bias due to sex differences, only female adolescents were selected. The participants were healthy volunteers who did not have any cardiovascular or respiratory disorder and who were not undergoing any therapy, including pharmacotherapy. An initial sample size of 28 was obtained by setting an alpha value of 0.5 and a beta value of 0.20 and determining the effect size from the mean and standard deviation of the preliminary experiment (Cohen, 1988 (Cohen, ,1992 . Another two participants then were added to the sample, for a total of 30. In consideration of the effects of the female menstrual cycle and circadian variation, both experiments were conducted at the same time of day that corresponded to the participant's follicular phase and the participants were instructed to eat a light meal at least 2 h before the experiment.
Nursing intervention
Methods that triggered psychological stress, through which the effects of blanketing could be observed, were deliberately selected as the study interventions. Specifically, a particular person (one of the researchers) in white clothes (a female registered intervenient nurse), whom the participant had never met, visited the test site during the intervention period and carried out the following measurements with the participant in a supine resting position: (i) right brachial blood pressure; (ii) right dorsalis pedis pulse rate; and (iii) salivary sampling.
Data collection
The differences between blanketing and non-blanketing in patients receiving nursing care can be summarized in the following two points: (i) whether the patient's body is protected from the line of sight of others; and (ii) whether the patient is physically protected from external stimuli. The effects of blanketing are therefore based on the psychological stress and anxiety that arise from inadequate physical protection. Therefore, a psychological burden, or "stressor," was applied in order to simulate the stress and anxiety that patients undergo during nursing care and the participants' responses, both with and without blanketing, were observed. The responses were observed by using psychological tests that are capable of measuring stress and anxiety as markers of psychological effect. Autonomic nervous activity was used as a marker of physical effect.
The psychological test battery consisted of the Profile of Mood States -Brief Form Japanese Version (J-POMS) (Yokoyama, Araki, Kawakami, & Takeshita, 1990 ) and the Revised State-Trait Anxiety Inventory (STAI-JYZ) (Hidano, Fukuhara, Iwawaki, Soga, & Spielberger, 2000) , which measures both situational and normal anxiety levels. The authors also developed the original survey questions that the participants answered by using the Visual Analog Scale (VAS); these were used as a means of subjectively assessing their condition under stress.
Psychological tests Profile of Mood States -Brief Form Japanese Version
The J-POMS contains a total of 30 items that are measured according to the following six scales: (i) TensionAnxiety; (ii) Depression-Dejection; (iii) Anger-Hostility; (iv) Vigor; (v) Fatigue; and (vi) Confusion. The higher that the participants' scores are on each scale, the stronger they are deemed to possess that particular feeling (Yokoyama et al., 1990) . The responses were selfreported on a form that was filled out before and after the intervention. T-scores were calculated for each item based on a conversion table (Yokoyama, 2008) . The T-score was 50 points if the participants' raw score matched the mean score for their age group and increased if the raw score exceeded the mean score.
Revised State-Trait Anxiety Inventory
The STAI-JYZ is a modified version of the English STAI-Y anxiety test that has been translated into Japanese to reflect the traits of Japanese people. It can measure both "trait anxiety," which indicates an individual disposition to anxiety by asking the participants how they generally feel, and "state anxiety," which indicates a temporary situational response by asking the participants how they feel at that moment. The STAI-JYZ responses were self-reported on a form that was filled out before and after the intervention. The inventory consists of 20 trait and 20 state anxiety items, with scores based on a four-point Likert scale (1 = "Not at all," 2 = "Somewhat," 3 = "Moderately so," 4 = "Very much so"), with a higher score indicating a higher level of anxiety (Hidano et al., 2000) .
Subjective evaluation of the participants' condition under stress
Stressors were applied in two separate experimental settings: once with and once without blanketing. In each setting, the participants were asked to subjectively evaluate their current condition under stress by using the VAS in response to six original items: three of the six items expressed comfort ("Sense of ease," "Feeling relaxed," "Feeling protected") and three expressed discomfort ("Feeling restless," "Feeling anxious," "Feeling tense in the shoulders"). The evaluation was conducted by having the participants fill out the form in the middle of the intervention. The scale was a 100 mm line with "Very much" on the left end and "Not at all" on the right end. The responses were measured relative to their distance from the "Not at all" end. The distance in mm from "Not at all" for all six items on the VAS was measured and used as the data.
border of the participant's chest via dedicated electrode sheets (RF-ECG; Micro Medical Device, Inc.). The electric signals from the transmitter were captured by a Universal Serial Bus receiver (RF-USB; Micro Medical Device, Inc.) that was connected to a computer from where they were saved to the hard drive by using measurement and analysis software (MemCalc/Bonaly Light; GMS Company, Ltd., Tokyo, Japan). The data that were obtained from the measurement and analysis software were used to calculate the power spectrum's low frequency (LF) component (0.04-0.15 Hz), high frequency (HF) component 0.15-0.40 Hz) (Koitabashi, Yanagi, Sakai, & Hishinuma, 1998; Pomeranz et al., 1985) , and total integral value; these values were used to determine the 5 min averages for HF/Total (% power) as an indicator of the parasympathetic nervous activity and LF/HF as an indicator for the sympathetic nervous activity.
Salivary alpha-amylase activity
Saliva samples were collected from under the participant's tongue by using a dedicated chip. Salivary alphaamylase activity, a known marker of psychological stress (Nater et al., 2005) , then was measured by using a salivary amylase monitor (dry-type clinical chemical analyzer 59-014; Nipro Corporation, Osaka, Japan) that was developed recently for use in evaluating chromogenic color reactions in saliva (Yamaguchi et al., 2006) . The sAA is secreted in response to innervation of the parotid gland by the sympathetic nervous system, so it is characterized by a rapid response, compared to secretions from the endocrine system. Using the device mentioned above, it is possible to measure the level of sAA activity in a short period of~1 min.
Respiratory movement
A belt-type thoracic respiration sensor that was equipped with a strain gauge (TR-11A; Nihon Kohden Corporation, Tokyo, Japan) was attached to the participant at the height of the xiphoid process. Measurement was carried out continuously before, during, and after the intervention, with the detected thoracic respiratory movement converted from analog to digital (A/D) at a 10 Hz sampling frequency, before being saved to a computer hard drive. The data were divided into 1 min plots and the power spectrum of each plot was calculated by using a fast Fourier transform. The resulting curve of the thoracic respiratory movement was used to determine the respiratory frequency.
Skin surface temperature and subjective assessment of the room temperature
Dish-shaped electrodes were attached with adhesive plaster to the participant's upper abdomen, central inferior aspect of the right leg, and central dorsum of the right foot and the skin surface temperature was constantly measured by using a body surface temperature measuring device (Thermotrack TMS-101; Create Medic Company, Ltd., Kanagawa, Japan). The sites for measuring the skin surface temperature were selected based on previous research (Maruyama & Tamura, 1987) . Specifically, the upper abdomen and the central inferior aspect of the leg (herein, "leg") were selected because of their minimal intra-individual variability and the dorsum of the foot was selected because of its large intra-individual variability. The skin surface temperature was calculated as the 5 min average of the temperatures that were recorded for every 1 min at each measurement site. The subjective evaluation of the room temperature was carried out in the middle of the intervention. Evaluation was based on an established sevenpoint scale of thermal climate (Fanger, 1973) , consisting of cold, cool, slightly cool, neutral, slightly warm, warm, and hot. The subjective evaluation of the room temperature was scored as follows: −3 for cold;" −2 for cool; −1 for slightly cool; 0 for neutral; +1 for slightly warm; +2 for warm; and +3 for hot.
Participants' background information
A questionnaire was prepared in order to ascertain the background information on the study's participants, which they were asked to complete in the presence of an investigator. The basic information consisted of age, menstrual cycle, smoking history, use of medication, and current physical condition. Before starting each experiment, the investigator measured the participant's vital signs (axillary temperature, pulse, and blood pressure). The body weight and height were measured in the test room on the day of the first experiment.
Data analysis
All the data were subjected initially to a test of normality (Kolmogorov-Smirnov). Next, the parametric data were analyzed by using a paired t-test or one-way ANOVA, while the non-parametric data were analyzed by using the Wilcoxon signed-rank test. The statistical analyses were carried out by using the PASW Statistics v. 18 J software (IBM Japan, Ltd., Tokyo, Japan), with a significance level of <5%.
Experimental protocol
The experimental protocol is shown in Figure 1 . Each experiment took 90 min to conduct. After attaching the measurement terminals, the participant was instructed to remain in a sitting position for 20 min to acclimatize to her environment. After this acclimatization, the participant filled out the questionnaire and psychological test forms and the investigator measured her vital signs and sAA activity.
Next, the participant was instructed to lie down in a wakeful state for 15 min of the intervention, during which time, the ECG, respiratory movement, and skin surface temperature were constantly measured. The 15 min intervention period was divided into three 3 min segments (before, middle, after). In the first 5 min segment (before), the participant was supine without any blanket. In the next 5 min segment (middle), the stressors were applied by having a nurse ("stressor"), whom the participant had never met, enter the room and measure her vital signs (right brachial blood pressure, right dorsalis pedis pulse rate) and sAA activity (Fig. 2) . The stressor then provided the participant with forms to subjectively evaluate her own condition and the room temperature during the stress. In the middle segment of the intervention, the stressor entered the test room and conducted the measurements again after placing a blanket on the participant in the blanketed experiment or without placing a blanket on the participant in the non-blanketed experiment. Apart from the use or non-use of a blanket, all the elements of the two experiments were the same.
In the final 5 min of the intervention (after), the stressor left the room and the participant rested in the supine position without a blanket. After the 15 min intervention period, the investigator carried out the third sAA measurement and instructed the participant to fill out the psychological test form. Then, the probes were removed and the participant changed back into her own clothes. Both experiments were conducted according to the same procedure and the same explanation was provided without any abbreviation or omission.
The second set of data was collected after a 3 day interval. In order to mitigate the psychological stress of participating in the experiments, the participants made an advance visit to the test room, which was set up in the same way as in the experiment, and received an oral explanation of the experimental procedure; they also were able to try on the measurement probes. The order of the blanketing and non-blanketing experiments was decided on the day of the first experiment by having the participants draw lots.
Experimental environment
The data were collected between November 11 and December 26 2013. The experiments were conducted in an air-conditioned room that was set at a temperature of 26.2 AE 0.4 C and a humidity of 43.8 AE 5%, an environment that approximates the upper range of neutral thermal sensation in winter (a temperature that is neither cold nor hot) (Fukai, Gotoh, Saito, Ito, & Akui, 1993) . The lighting was set at 420-430 lx, midway between that which is deemed appropriate for patient and examination rooms, based on the level of lighting that is required for nurses to measure vital signs. The air flow was set at ≤0.5 m/s based on a previous study (Azuma et al., 2012) and the noise level was set at ≤40 bB in accordance with the environmental standards for healthcare facilities that is stipulated by the Japanese Ministry of the Environment. In terms of clothing, the participants were requested to wear a tank top and shorts under a Japanese-style cotton hospital gown with a hemline below the knees.
A preliminary experiment was conducted in order to determine the size and protective area of the blanket that was used in the main experiments. The preliminary experiment compared the following three different blanketing methods: Method A, in which a 110 × 110 cm 2 blanket covered the participant's body from the shoulders to the ankles with the feet exposed; Method B, in which a 110 × 110 cm 2 blanket covered the body from the shoulders to the ankles and socks were provided to cover the feet; and Method C, in which a 110 × 140 cm 2 blanket covered the body from the shoulders to the feet (Table 1) .
The three methods were tested on 15 healthy female volunteers who were not participating in the main experiment by asking them to subjectively evaluate the blanketing properties of each method by using the VAS. There were three evaluation items: Figure 2 Protocol during the 15 min intervention period. The stressors that were applied in the middle intervention segment were nurse measurement of the axillary temperature, right dorsalis pedis pulse rate, right brachial blood pressure, and salivary sampling to measure the physiological marker, salivary alphaamylase (sAA). (i) feeling covered; (ii) feeling warm; and (iii) feeling heavy. The preliminary experimental results indicated a significant difference in items (i) and (ii) between Method A, in which the feet were exposed, and Method C, in which the feet were covered, with the volunteers claiming to feel more covered when their feet were not exposed. The 110 × 140 cm 2 blanket that covered the participant from the shoulders to the feet therefore was selected for the main experiments. The blanket was made from 100% extra-thin pile cotton of the type that is frequently used in Japan. It was white and weighed~600 g (Marusen Company, Ltd., Fukuoka, Japan).
Ethical considerations
This study was reviewed and approved by the research ethics committees of the Department of Nursing at Okayama University Graduate School of Health Sciences, (D12-09), Okayama, and of the Ehime Prefectural University of Health Sciences (13-029), Iyo-gun, Japan.
Both an explanation of the study and a request for volunteers were provided orally and by distributing and posting request forms. The explanation described the aims and significance of the study, that participation or refusal to participate was in no way related to academic assessment, that participation was entirely voluntary, that the participants were free to withdraw at any time, even after commencing the study, that they would not be penalized in any way for refusing to participate or by withdrawing, that the study would not involve any invasive aspects, apart from being restrained for 90 min, that pressure would be applied during blood pressure measurement, that the collected data would be anonymized, that personal information would be strictly managed, that their questions and concerns would be promptly addressed, and that the study's findings would be summarized in a paper to be published at academic conferences and in journals.
A willingness to participate in the study was determined by distributing contact forms after the verbal explanation and those volunteers who placed their completed form in a reply box that was set up at a subsequent date and who also signed the informed consent form on the first day of the study were deemed to have provided informed consent.
RESULTS

Basic information on the participants
The data on premature ventricular contraction was missing for two of the 30 healthy adolescent female participants, so these participants were excluded from the analysis. Information on the participant characteristics for the remaining 28 participants is summarized in Table 2 . No significant difference was found in the body temperature, pulse, or systolic and diastolic blood pressure between the blanketed and non-blanketed arm, according to a paired t-test (P < 0.05).
Participants' mood by the Profile of Mood States -Brief Form Japanese Version T-scores
Although no significant difference was found in either of the pre-intervention scale items by blanketing and non-blanketing, the postintervention T-scores for "Tension-Anxiety" were significantly lower in the blanketed than in the non-blanketed arm (z = −2.357, P = 0.018). No significant difference was found in the other five scale items (Fig. 3) .
Revised State-Trait Anxiety Inventory scores
The state anxiety was significantly lower postintervention in both the blanketed and non-blanketed arm. Values are expressed as the mean AE standard deviation (n = 28).
None of the comparisons revealed any significant difference in trait anxiety (Table 3) .
Subjective evaluation of the participants' condition under stress
The participants were asked to subjectively evaluate their current condition in the "middle" intervention, during which the intervenient nurse was beside them. A comparison of the six original evaluation items ("sense of ease," "feeling relaxed," "feeling protected," "feeling restless," "feeling anxious," and "feeling tense in the shoulders") in the blanketed and non-blanketed arm showed that a "sense of ease" and "feeling protected" were significantly higher in the blanketed arm (Table 4) .
Autonomic nervous activity deduced from heart rate variability by blanketing and nonblanketing Parasympathetic nervous activity
Heart rate variability is a physiological marker that enables the simultaneous observation of stress-enhanced sympathetic nervous activity and stress-attenuated parasympathetic nervous activity (Akselrod et al., 1981) . No significant difference was observed in the parasympathetic nervous activity by blanketing and nonblanketing in either the before or after intervention segments; however, the parasympathetic nervous activity was significantly higher in the blanketed arm in the middle intervention segment (Fig. 4) . 
Sympathetic nervous activity
No significant difference was seen in the sympathetic nervous activity by blanketing and non-blanketing in either the before or after intervention segments; however, the sympathetic nervous activity was significantly lower in the blanketed arm in the middle intervention segment (Fig. 5) .
Salivary alpha-amylase activity
The values that were displayed on the salivary amylase monitor were recorded and tabulated. The measurements were obtained by converting enzyme activity (kIU/I), based on the reflectance ratio of color that is generated by the hydrolysis of a substrate (Gal-G2-CNP; Nipro Co., Tokyo, Japan) that is embedded in a dedicated chip. No significant difference was observed in the sAA activity that was measured in the before, middle, or after segments (Table 5) .
Respiratory movement
No significant difference was seen in the respiratory movement between the blanketed and non-blanketed arm in the before, middle, or after segments of the intervention (Table 6) . 
Figure 4
Comparison of the parasympathetic nervous activity by blanketing and non-blanketing. In the middle intervention segment, in which the stressors were applied, the parasympathetic nervous activity was significantly higher (*P < 0.05) in the blanketed (n = 28) ( ) than in the non-blanketed ( ) arm. Testing was done by using a paired t-test (t = 2.225, P = 0.035).
Figure 5
Comparison of the sympathetic nervous activity by blanketing and non-blanketing. In the middle intervention segment, in which the stressors were applied, the sympathetic nervous activity was significantly lower (*P < 0.05) in the blanketed (n = 28) ( ) than in the non-blanketed ( ) arm. Testing was done by using a paired t-test (t = −2.373, P = 0.025). HF, high frequency; LF, low frequency. Skin surface temperature and subjective assessment of the room temperature Data on respiratory movement and skin surface temperature were collected. Given its reported impact on parasympathetic nervous activity, as determined from heart rate variability (Grossman & Kollai, 1993) , respiratory movement was observed in order to confirm that it did not affect the results. Theskin surface temperature also was observed in order to confirm that the sympathetic nervous activity was not affected by cold and respiratory movement. In addition, the perception of the room temperature varies among individuals, so the subjective assessments were monitored simultaneously. The subjective evaluation of the room temperature in the middle intervention segment was "neutral" (0) for all the participants in both the blanketed and non-blanketed arm. A comparison of the skin surface temperature at the three sites did not indicate any significant difference between the before, middle, and after intervention segments or between the blanketed and non-blanketed arm (Table 7) .
DISCUSSION
This study sought to demonstrate the effect of blanketing on the psychological stress that is perceived by patients who are receiving nursing care by observing changes in psychological stress by using both psychological and physiological markers and then comparing each of the results according to blanketing and nonblanketing. The study's findings confirmed the authors' hypothesis that blanketing relieves the psychological stress of patients. The effects of blanketing (and nonblanketing) on psychological stress, based on psychological markers in the form of the psychological test and subjective evaluation results, as well as physiological markers in the form of the heart rate variability and sAA activity data, are discussed below.
Psychological impact of blanketing in nursing care
The effects of blanketing on the stress and anxiety that were induced by stressors were examined by comparing the J-POMS and STAI-JYZ scores. The comparison of the T-scores from the six-item J-POMS mood scale before and after the intervention did not reveal any significant difference between the blanketed and nonblanketed arm scores prior to the intervention; however, "Tension-Anxiety" after the intervention was significantly lower in the blanketed than in the non-blanketed arm. This decrease in the "Tension-Anxiety" T-scores suggests that blanketing mitigates stress and anxiety. An analysis of the STAI-JYZ scale results was conducted by using state and trait anxiety scores. In a comparison of the state anxiety pre-and postintervention, there were significant decreases in both the blanketed and non-blanketed arm. No significant difference was observed in the postintervention state anxiety scores for the blanketed and non-blanketed arm. Observation of the psychological effects, based on the STAI-JYZ, failed to reveal any significant difference in the extent of anxiety between the blanketed and non-blanketed arm.
Scores for the STAI-JYZ are typically assessed based on the following five stages: Stages 1 and 2 indicate a low level of anxiety; Stage 3 is average; and Stages 4 and 5 indicate a high level of anxiety (Hidano et al., 2000) . High anxiety is regarded as a score of ≥55 and low anxiety is a score of <45. Based on this standard, the state anxiety of the participants in the present study could be regarded as constant low anxiety. This suggests that the effects of blanketing could not be confirmed in the present study because the participants did not possess any strong anxiety from the outset and that the change in their psychological stress over the course of the experiments was minimal. Moreover, the study was conducted based on the premise of applying the findings to nursing practice; therefore, in order to create a stressor environment that faithfully reproduced an actual nursing scenario, the vital sign measurements were taken by an intervenient nurse. In this regard, the lack of change in state anxiety shows that the measurement techniques that were intended to be stressors were equally valid to those used in nursing practice.
The trait anxiety did not differ significantly in any of the comparisons, so the effect of blanketing was not observed. Trait anxiety represents routine anxiety, so it was presumed that it was unchanged by temporary stressors or blanketing.
The results that were obtained from these psychological scales imply that blanketing in a nursing situation is effective in relieving the psychological stress of passively undergoing nursing care, even in patients whose trait and state anxiety levels are not particularly high. Just as Solove (2008) asserted that protecting privacy is commensurate with protecting the basic human right to control your own information, a failure to protect privacy signifies an injury to a patient's dignity that comes from unwanted physical exposure.
Another conclusion that can be drawn from the perspective of protecting human rights is that even in a comfortably air-conditioned environment, nurses should place greater value on proper blanketing practices. The value of privacy is purportedly determined by the nature of the activities that its protection facilitates (Solove, 2008) . The protection of privacy in healthcare activities, in addition to the intrinsic value of maintaining patient dignity, also translates into the protection of the healthcare activities themselves, in that it creates an environment in which patients are able to disclose their personal details with peace of mind.
Subjective evaluation
The participants were asked in the middle intervention segment to subjectively evaluate their condition when passively receiving nursing care under stress. Two of the six original items, "sense of ease" and "feeling protected," were higher in the blanketed than in the non-blanketed arm, indicating that patients have a sense of ease and feel protected when blanketed.
In contrast, there was no significant difference in the similar item, "feeling relaxed." This could be attributed to the fact that a person feels relaxation based on an awareness of being relieved of stress (Nakakita, 2010) , so the participants in this study could not feel relaxed while the stressor was beside them. These findings suggest that blanketing patients who are exposed to stressors will give them a sense of ease and of being protected and will have a protective effect from burdens that induce psychological stress.
Physical impact of blanketing
Compared with drugs, exercise, and other interventions that are typically used in human studies, blanketing, the interventional stimulus used in this study, is minimally invasive. The measurement methods also needed to be uninvasive so that the study's findings could be applied to clinical nursing. In order to create a comfortable test environment simulating that of medical treatment, the measurements had to be carried out quickly because the participants could fall asleep easily when in the supine resting position for a prolonged period. Under these conditions, the markers of autonomic nervous activity had to be highly accurate, uninvasive, and highly responsive. Therefore, a frequency analysis of heart rate variability that was derived from the ECG R-R interval and sAA activity were selected.
In autonomic nervous activity, sympathetic nervous activity is predominant in times of perceived stress and anxiety and parasympathetic nervous activity is predominant when stress is relieved and a sense of ease occurs (Pagani et al., 1989) . On comparing the autonomic nervous activity in the middle intervention segment of applying the stressors with and without blanketing, the parasympathetic nervous activity was significantly higher with than without blanketing, while the sympathetic nervous activity was significantly higher without than with blanketing. This finding suggests that blanketing mitigated the psychological stress that was induced by the stressor, thus inhibiting an increase in sympathetic nervous activity and maintaining the parasympathetic nervous activity. The finding of a significantly higher sense of ease and feeling protected in the subjective evaluation during stress is consistent with this outcome.
The human body maintains homeostasis by activating the sympathetic nervous system in response to various external invasive stimuli. Previous physiological research has shown that excessive or sustained psychological stress affects autonomic nervous activity and adversely impacts immune function (Nakai, Hayano, Furuta, Noda, & Suzuki, 2014) and regulation of body temperature (Kataoka, Hioki, Kaneko, & Nakamura, 2014) . In the field of nursing, the importance of interventions that help to relieve psychological stress is widely recognized. By demonstrating the effects of blanketing, intended to protect patient privacy on autonomic nervous activity, this study's findings suggest that blanketing as a fundamental nursing practice not only has psychological benefits, but also is an important nursing technique that influences homeostasis, including the regulation of autonomic nervous activity.
Meanwhile, blanketing (or the absence thereof ) did not cause any change in the other physical indicator of sAA activity; there are two possible reasons for this. The first is that, as demonstrated by the low level of state anxiety that was seen among the study's participants, the stressors were not intense enough to provoke a response in sAA activity. The second is that the timing of the saliva sampling cannot be ruled out as a potential influencing factor. The saliva samples were collected 2 min after commencing the stressors and again at 7 min after the intervention (i.e. 7 min after commencing the stressors). Studies that observed the amount of time until the effects of a stressor are reflected in the sAA activity have reported that the level of sAA activity rises slowly after the burden is initiated, before peaking at~10 min (Yamaguchi, Kanemori, Kanemaru, Mizuno, & Yoshida, 2001) , so the sampling in the present study might have taken place while the sAA activity level was still changing.
In terms of the association between the sAA activity and anxiety, a previous study in which healthy adult volunteers were subjected to a stressor in the form of a video of corneal transplant surgery (Noriyasu et al., 2004) reported a positive correlation between the trait anxiety scores and elevated sAA activity in the highanxiety group. However, the fact that the participants in this study were classified in the moderate trait anxiety group, with scores of 45-55, and that the stressors were mild because the nursing care situation was set up, it is suspected that the effect of blanketing was not reflected in the sAA activity levels.
Limitations of the study
This study sought to clarify the effect on psychological stress that was caused by the fundamental nursing practice of covering the participant's body with a blanket as a stimulus with minimal physical impact. Therefore, the participants were observed in a controlled environment in order to eliminate stimuli from other sources as much as possible. The effects of the various other stimuli that coexist within a clinical nursing environment were not investigated; thus further investigation that is based on actual conditions is needed in the future. Moreover, the study's participants were limited to healthy female adolescents, so the possibility of age-and sex-related differences cannot be ruled out. Salivary alpha-amylase levels are influenced largely by individual differences and no significant difference in the sAA levels was observed in the present study. One way to remedy this issue would be to measure each participant's baseline sAA level, as using this value as a reference could allow a more accurate observation of the effects of blanketing. In future research, the authors will improve the study's methodology.
CONCLUSION
Psychological and physiological markers were used in order to investigate the effects of blanketing on psychological stress in nursing care. The study's findings indicated that blanketing reduced the stress and anxiety that are caused by psychological testing, compared with non-blanketing. In terms of autonomous nervous activity, the parasympathetic nervous activity was more dominant and sympathetic nervous activity was reduced for blanketing, compared with non-blanketing. These results demonstrate that blanketing has the psychosomatic effects of alleviating stress and anxiety and boosting parasympathetic nervous activity.
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